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Description 

The invention relates to a hearing aid, in par- 
ticular a behind-the-ear hearing aid, comprising: 

a first unit comprising an amplifier, 

a second unit comprising an electro-acoustic 
transducer, which second unit is adapted to be 
worn in the ear, 

first connecting means enabling the electro- 
acoustic transducer to be coupled electrically to 
the amplifier, and 

second connecting means enabling the two 
units to be inter-coupled mechanically, which 
second connecting means comprise a tubular 
element of which a first end is coupled to one 
unit, which element accommodates the first con- 
necting means. 

Such a hearing aid is disclosed in British Patent 
Specification no. 792,742 and United States 
Patent Specification no. 4,291,203. British Patent 
Specification 792,742 describes a behind-the-ear 
hearing aid in which the first unit is intended to be 
worn behind the ear and which, in addition to the 
amplifier, comprises a microphone and a battery. 
The electro-acoustic transducer in the second unit 
is the loudspeaker (also referred to as earphone). 
The first connecting means provide an electrical 
coupling between an output of the amplifier in the 
first unit and the loudspeaker in the second unit. 
United States Patent Specification 4,291,203 
describes a hearing aid in which the first unit is 
intended either to be worn behind the ear or to be 
incorporated in a spectacles frame. In addition to 
the amplifier, the first unit comprises a loud- 
speaker and a battery. The electro-acoustic trans- 
ducer in the second unit is the microphone. Thus, 
the first connecting means establish an electrical 
coupling between the microphone and an input of 
the amplifier. 

it has been common practice to give the first 
and the second connecting means such a length 
and shape that they match the shape of the ear, so 
that they are less conspicuous, see for example 
the above-mentioned British Patent Specification 
no. 792,742. 

This tailoring of the first and the second con- 
necting means, which has to be done by the 
hearing-aid retailer or by an audiologist, is an 
intricate and time-consuming job in the case of 
the hearing aids described in the above-men- 
tioned publications. 

The invention aims at providing a hearing aid 
which enables this tailoring of the connecting 
means to be effected in a very simple manner. 
According to the invention the hearing aid is 
characterized in that a part of the other unit has a 
duct of a diameter larger than the outer diameter 
of the tubular element, so that in a condition in. 
which the tubular element is not secured relative 
to said part of the other unit, said tubular element 
is slidabie in said duct over at least a part of its 
length and in the longitudinal direction of said 
duct, and in a condition in which the tubular 
element is secured relative to said part of the 
other unit, said tubular element extends in the 



duct over at least a part of its length, the first 
connecting means have such a minimum length 
that, viewed from the other unit, when the tubular 
element in the duct of said part has been slid out 

5 of said duct to the maximum permissible extent, 
the electrical coupling is still intact or can be 
made, and at least one of the two units has a 
space for taking up the excess length of the first 
connecting means when the tubular element has 

10 been slid further into the duct in said part The 
advantage of this construction is that the manu- 
facturer of the hearing aid can supply the com- 
plete aid to the retailer or audiologist, even in 
such a way that the electrical coupling of the first 

is connecting means to the amplifier and to the 
electro-acoustic transducer may have been made 
already. In fact, only the second connecting 
means have to be adapted. For this purpose the 
tubular element is slidabie in said part of the other 

20 unit. The retailer or audiologist can now vary the 
distance between the two units and hence adapt 
the second connecting means exactly to the 
shape of the ear (i.e. the length of the portion of 
said means which project from the duct viewed 

25 from said other part) by simply sliding the tubular 
element further into or out of the duct in said part 
of the other unit. Once the correct length has been 
found the tubular element may be secured in the 
duct, for example by means of an adhesive or by 

30 clamping, for example by means of a clamping 
nut. It is obvious that other means may be 
employed for securing the tubular element. 

The phrase "when the tubular element has 
been slid out of said duct to the maximum 

35 permissible extent" is to be understood to mean 
either that position of the tubular element in the 
duct in which, viewed from the other unit, it has 
been slid out of the duct as far as possible while 
still allowing it to be secured in the duct, or that 

40 position of the tubular element in the duct in 
which the first connecting means do not allow the 
element to be slid out any further because other- 
wise the electrical coupling would not remain 
intact or could no longer be made. 

45 Evidently, the length of the first connecting 
means should be such that even if the hearing aid 
(in particular the second connecting means) has 
to be adapted to a big ear, so that the length of the 
part of the second connecting means which pro- 

50 jects from the duct must be large, the electrical 
coupling remains in tact or can still be made. In 
the case of adaptation to a smaller ear the length 
of the first connecting means will be too large. By 
sliding the tubular element further into the duct 

55 during adaptation this excess length is auto- 
matically slid into the relevant space. Thus, it is no 
longer necessary to cut a part to size. The correct 
length can be determined simply by sliding the 
tubular element into the duct, after which the 

60 tubular element may be secured, so that the 
hearing aid can be adapted in a very simple and 
rapid manner. 

Another advantage can be obtained in that, if 
the tubular element is made of a flexible material, 

65 the hearing aid can be adapted very simply and 
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rapidly to the left ear or the right ear. Thus, if a 
possible ear piece containing the second unit, is 
disregarded, no specific parts for a specific ear are 
required. The hearing aid can always be adapted 
to a left or right ear by rotating the tubular 
element about its longitudinal axis before it is 
fixed in the duct. 

A further advantage is that the tubular element 
may provide pull-relief. The second unit (which is 
to be worn in the ear) may be removed from the 
ear by pulling at the first unit Via the second 
connecting means (the tubular element) the pull- 
ing force is transmitted to the second unit, so that 
it can be pulled out of the ear without a tensile 
force being exerted on the first connecting means 
(the electrical wiring). The tubular element thus 
provides stress-relief for the first connecting 
means. 

It is to be noted that the adaptation of the length 
of the second connecting means to the ear has 
also been described in German Offenle- 
gungsschrift no. 27.21.469. The method of adapt- 
ing this length described therein differs com- 
pletely from that described above. When the 
method described in said German Offenle- 
gungsschrift is used the correct length is obtained 
by cutting a lead provided with two conductive 
foils and subsequently making both the mechani- 
cal and the electrical connections by means of a 
special clamping contact. Such a method is more 
intricate and expensive. 

in a hearing aid in accordance with the inven- 
tion the space for taking up the excess length of 
the first connecting means is preferably provided 
with a spindle around which the first connecting 
means have been wound at least once. This can 
ensure that during insertion of the tubular 
element into the duct the excess length of the first 
connecting means can be taken up more readily 
in said space. Taking up the excess length can be 
facilitated even further by arranging a spiral 
spring on the spindle, securing one end of the 
spiral spring to a fixed part of the unit in which the 
space is formed, and securing the other end to the 
first connecting means. When the tubular element 
has been inserted into the duct to the maximum 
extent it can be arranged that the spiral spring is 
wound up fully. 

Since the second unit is intended to be worn in 
the ear, this unit generally has a small volume. 
The first unit generally has a larger volume, which 
means that said space is preferably formed in the 
first unit. However, it can also be possible that 
both units are provided with a space, each space 
taking up a part of the excess length of the first 
connecting means. 

A hearing aid in accordance with the invention 
in the form of a behind-the-ear hearing aid, in 
which the first unit is banana-shaped and is 
intended to be worn behind the ear, for which 
purpose it comprises a hook, may be further 
characterized in that the first unit is said other unit 
and that said part of the other unit is the hook of 
the behind-the-ear hearing aid. The said part (the 
hook) is also tubular and is curved in the longi- 



tudinal direction so as to be hooked over the 
connection between the ear lobe and the head. 

In the foregoing it has been stated that a 
hearing aid manufacturer may deliver a hearing 

5 aid in accordance with the invention to an 
audiologist or a hearing-aid retailer in a condition 
in which the tubular element has not yet been 
secured in the duct but in which the electrical 
connection with the aid of the first connecting 

io means has already been made. In such a case the 
audiologist or retailer cannot choose a different 
combination of a specific first and a specific 
second unit without severing the electrical con- 
nection, in order to give the audiologist or retailer 

15 the possibility of selecting a desired combination 
of a specific first and a specific second unit, the 
manufacturer may supply separate first and 
second units which contain the first connecting 
means but which have not yet been inter-con- 

20 nected electrically. In practice the manufacturer 
then supplies a unit, preferably the first unit, 
which has a space for taking up the excess length 
of the first connecting means and a unit, prefer- 
ably the second unit, to which one end of the 

25 tubular element and one end of the first connect- 
ing means have already been coupled, the first 
connecting means extending at least partly inside 
the tubular element. The desired first and second 
units may then be coupled electrically to each 

30 other by the audiologist or retailer, after which the 
hearing aid can be adapted in the manner 
described in the foregoing. 

The invention will now be described in more 
detail, by way of example, with reference to the 

35 drawings, in which identical reference numerals 
in different Figures relate to identical elements. In 
the drawings: 
Figs. 1 to 3 show a first embodiment and 
Fig. 4 shows part of a second embodiment of 

40 the invention, 

Fig. 5 shows a different attachment of the 
tubular element with the hook used in the 
embodiments shown in Rgs. 1 to 4, 
Fig. 6 shows another embodiment of the inven- 

45 tion, and 

Fig. 7 shows an example of the first connecting 
means. 

Fig. 1 shows an embodiment of the invention in 
the form of a behind-the-ear hearing aid compris- 

50 ing a first unit 1 intended to be worn behind the 
ear and a second unit 2 intended to be worn in the 
ear. Fig. 1 is a side view and partly a sectional 
view of the first unit 1. The first unit 1 is banana- 
shaped and has a hook 3 with which unit 1 is 

55 hooked behind the ear. The unit 1 comprises an 
amplifier, represented schematically by the 
element bearing the reference numeral 4, which 
amplifier is accommodated on a p.c. board 5 in 
unit 1, a microphone 6, a battery 7, and a space 8. 

60 By means of the electrical wires 9 the microphone 
6 is electrically coupled to the p.c. board 5 and 
thus to an input of the amplifier 4 on the p.c. 
board 5. The first unit further comprises a volume 
control 10 and an on/off switch 11. The second 

65 unit 2, which is shown in elevation, comprises an 
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electro-acoustic transducer in the form of a loud- 
speaker (or earphone). The earphone is shown 
only schematically, see the reference numeral 12. 
The part referenced 13 is the outlet aperture for 
the sound produced by the earphone 12. The unit 
2 must be incorporated either in a special ear- 
piece (not shown) whose shape matches the 
shape of the earshell of the person wearing the 
hearing aid or in a standard earpiece. 

The hearing aid further comprises first connect- 
ing means 14 enabling the output of the amplifier 
4 to be coupled electrically to the earphone 12 and 
second connecting means 15 enabling the two 
units 1 and 2 to be intercoupled mechanically. The 
second connecting means 15, shown in sectional 
view, are constructed as a tubular element inside 
which the first connecting means 14 are arranged. 

A part of the first unit 1, namely the hook 3, is 
formed with a duct 16 of a diameter which is 
larger than the outer diameter of the tubular 
element 15, in such a way that the tubular 
element, when it is not fixed relative to the hook 3, 
is slidable inside the duct 1 6 over at least a part of 
its length and in the longitudinal direction of said 
duct Fig. 1 shows the hearing aid in which the 
tubular element 1 5 has been inserted into the duct 
16 for the greater part Fig. 2 shows the same 
hearing aid, but now the tubular element 15 
projects from the element over approximately 
half its length. Fig. 3 also shows the same hearing 
aid but now the tubular element 15 has been slid 
out of the duct 16 over the greater part of its 
length. 

This slidability of the tubular element 15 in the 
duct 16 is necessary in order to adapt the hearing 
aid, and in particular the length I (see Fig. 1) 
between the end of the hook 3 and the second 
unit 2, or the effective length of the tubular 
element 1 5, to the size of the ear of the user of the 
hearing aid. The far inserted position of Fig. 1 is 
intended for adaptation to a small ear and the far 
extended position of Fig. 3 is intended for adapta- 
tion to a big ear. The hearing aid shown in Fig. 2 
has been adapted to an ear of average size. 

It will be appreciated that in the present case, in 
which the tubular element 15 must be slidable 
inside the curved hook 3, the tubular element 15 
should be made of a flexible material. This also 
has the advantage that the hearing aid shown in 
Fig. 1 may be used both for a left ear and for a 
right ear. This adaptation can be obtained by 
rotating the tubular element 15 about its longi- 
tudinal axis as indicated by the arrows 17 and 18 
in Fig. 1. By rotating the tubular element 15 (as 
indicated by the arrow 17) through 90° in such a 
way that the second unit 2 has moved forwards 
out of the plane of the drawing, a hearing aid for a 
left ear is obtained. By rotating the tubular 
element 15 (as indicated by the arrow 18) through 
90° in such a way that the second unit 2 is rotated 
backwards out of the plane of the drawing, a 
hearing aid is obtained which can be worn behind 
the right-ear. 

Obviously, the length of the first connecting 
means (the electrical wiring) 14 should be such 



that it is long enough to establish the electrical 
coupling between the amplifier 4 and the ear- 
phone 12, even when the hearing aid is adapted 
to a big ear (Fig. 3). This means that in the case of 

5 adaptation of the hearing aid to a smaller ear 
(Figs. 1 and 2) the first connecting means 14 will 
be too long. The above-mentioned space 8 has 
been formed in the unit 1 in order to take up the 
excess length of the first connecting means 14 if 

10 the tubular element 15 is in a position in which it 
has been slid further into the duct 16. This is 
clearly visible in Figs. 1 and 2. By inserting the 
tubular element 15 further into the duct 16 the 
excess length of the electrical wiring 14 is slid into 

is the space 8. 

In order to facilitate this insertion of the wiring 
14 into the space 8 the space is preferably pro- 
vided with a spindle 19 around which the wiring 

14 is wound at least once. Without this spindle the 
20 wiring 14 would be pulled taut, i.e. into a straight 

. line, in the space 8 when the tubular element 14 is 
pulled out of the duct 16 as far as possible. When 
the element is subsequently slid inwards this 
might give rise to problems because the electrical 

25 wiring 14 will not bend easily, which is necessary 
if the excess length is to be taken up in the space 
8. By winding the wiring 14 at least once around 
the spindle 19 the wiring 14 will already have a 
curved portion even if the element 15 has been 

30 slid out as far as possible (Fig. 3), so that taking up 
the excess length is now much easier. 

Taking up the excess length in the space 8 can 
be further improved (see Fig. 4) by arranging a 
spiral spring 25 on the spindle 19, one end of the 

35 spring being secured to the spindle or elsewhere 
to the housing in which the space 8 is formed, and 
the other end to the first connecting means. Fig. 4 
shows the tubular element 15 in a far inserted 
position in the duct 16. The spiral spring 25 is then 

40 wound up (almost) fully. By pulling the element 

15 further outwards the spiral spring 25 is 
expanded so that it is further tensioned and exerts 
an inwardly directed force (into the space 8) on 
the electrical wiring 14, which further facilitates 

45 taking up the wiring 14 when the element 15 is 
again slid into the duct 16. 

Another step which may be applied to the 
hearing aid shown in Fig. 1, with or without 
spindle 19, is to lead the wiring 14 from the 

so connection to the p.c. board 5 to that side of the 
space where the duct 16 terminates into the said 
space and to connect the wiring at this location to 
a fixed position in the said space. In this way a 
similar loop is formed in the wiring as shown in 

55 Fig. I. 

After the hearing aid has been adapted (by 
shifting the element 15 inside the duct 16), the 
element 15 must be secured in the hook 3. In Figs. 
1 to 3 this is effected by means of an adhesive 21. 

60 Fig. 5 illustrates a different method of securing 
the tubular element 1 5 in the hook 3. Fig. 5 shows 
only a part of the two elements. Moreover, the 
wiring 14 is not shown for the sake of clarity. The 
construction comprises a clamping nut 30 with 

65 internal screwthread. The end portion of the hook 
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3 is formed with a slit 31. Thus, when the nut 30 is 
tightened the hook 3 is compressed, thereby 
clamping the tubular element 15 inside the duct 
16. 

it will be appreciated that yet other methods of 
securing are also possible. 

Another embodiment of the invention is shown 
in Fig. 6. The difference with respect to the 
embodiment shown in Figs. 1 to 3 resides in that 
part of the first unit V, which contains the duct 
16'. This duct 16' is short and simply comprises a 
hole in the housing of the first unit 1 '. The tubular 
element 15' is longer and now terminates in the 
space 8. Fig. 6 shows a hearing aid in which the 
tubular element 15' has been slid out to the 
maximum extent. In the case of adaptation to a 
smaller ear, the tubular element 15 ; should be slid 
further into the duct 16', i.e. further into the space 
8. The tubular element 15' is again secured inside 
the duct 16' by means of an adhesive 21. 

Fig. 7 shows an example of the first connecting 
means 14 which may be used in the hearing aid in 
accordance with the invention. The connecting 
means 14 may be constructed as a core 40, of, for 
example, a plastics material (nylon) around which 
the electrical conductors 42 and 43 have been 
wound. This assembly is accommodated in a 
sleeve 41. Only the sleeve 41 is shown in cross- 
section. The core 40 and the conductors 42 and 43 
are shown in side view. Depending on the type of 
electro-acoustic transducer in the second unit 2 
three conductors may be arranged around the 
core. If the second unit 2 accommodates both the 
microphone and the earphone, even four or five 
conductors may be wound around the core 40. 

These first connecting means have the advan- 
tage that they are inherently stress-relieved, 
namely by means of the core 40. The ends of the 
core are then mechanically secured in the first 
and the second unit If the user of the hearing aid 
now grips the tubular element 15 or 15' with the 
fingers in order to puli the second unit 2 out of the 
ear, the first connecting means 14 will be clampe- 
din the element 15 or 15', by compressing this 
element. Since the conductors 42, 43 have been 
wound around the core no tensile force will be 
exerted on the conductors 42, 43, but only on the 
core 40. 

It is to be noted that the invention is not limited 
to the embodiments shown in the Figures. 
Various modifications to the embodiments 
described are possible without departing from the 
scope of the invention as defined in the Claims. 
For example: 

a) the space for taking up the excess length of 
the first connecting means may be formed in the 
second unit, 

b) the second unit may contain the microphone 
(in which case the first connecting means estab- 
lish an electrical connection between the micro- 
phone and the input of the amplifier, 

c) the second unit may accommodate both the 
loudspeaker and the microphone {in which case 
the first connecting means establish two electrical 
connections, namely between the amplifier and 



the loudspeaker and between the amplifier and 
the microphone), 

d) the hearing aid is constructed as a pair of 
hearing spectacles and the first unit is accommo- 

5 dated in the spectacle frame. 

A hearing-aid manufacturer may supply a hear- 
ing aid in accordance with the invention either in 
the fully assembled condition or in such condition 
that only the tubular element 15 or 15' has not yet 

io been secured in the duct 16 or 16' (the electrical 
connection 14 has been made already), or as two 
separate parts, one part comprising a first unit 1 
or V and the other part comprising the second 
unit 2, to which one end of the tubular element 1 5 

is or 15' and the first connecting means 14 have 
already been secured. 

In the last-mentioned case the retailer or audio- 
logist has the freedom to combine a first unit of a 
specific type and a second unit of a specific type. 

20 The other end of the first connecting means 14 
must then be fed through the duct 16 or 16' and 
secured to terminals on the p.c. board 5. Sub- 
sequently, the hearing aid can be adapted by 
shifting the tubular element 15 of 15' in the duct 

25 1 6 or 1 6' and then securing the tubular element 1 5 
or 15'. 

In the last but one case the retailer or audiolo- 
gist does not have such a combination possibility 
and can only adapt the hearing aid by shifting and 
30 subsequently securing the tubular element 15 or 
15' in the duct 16 or 16'. 

Claims 

35 1. A hearing aid, in particular a behind-the-ear 
hearing aid, comprising: 
a first unit comprising an amplifier, 
a second unit comprising an electro-acoustic 
transducer which second unit is adapted to be 

40 worn in the ear; 

first connecting means enabling the electro- 
acoustic transducer to be coupled electrically to 
the amplifier, and 
second connecting means enabling the two 

45 units to be inter-coupled mechanically, which 
second connecting means comprise a tubular 
element of which a first end is coupled to one 
unit, which element accommodates the first con- 
necting means, 

so characterized in that a part of the other unit has 
a duct of a diameter larger than the outer dia- 
meter of the tubular element, so that in a condi- 
tion in which the tubular element is not secured 
relative to said part of the other unit, said tubular 

55 element is slidable in said duct over at least a part 
of its length and in the longitudinal direction of 
said duct and in a condition in which the tubular 
element is secured relative to said part of the 
other unit said tubular element extends in the 

60 duct over at least a part of its length, the first 
connecting means have such a minimum length 
that, viewed from the other unit, when the tubular 
element in the duct of said part has been slid out 
of said duct to the maximum permissible extent, 

65 the electrical coupling is still intact or can be 



9 



0 1158 391 



10 



made and at least one of the two units has a space 
for taking up the excess Jength of the first con- 
necting means when the tubular element has 
been slid further into the duct in said part. 

2. A hearing aid as claimed in Claim 1, charac- 
terized in that the tubular element is made of a 
flexible material. 

3. A hearing aid as claimed in Claim 1 or 2, 
characterized in that said part of the other unit is 
also tubular. 

4. A hearing aid as claimed in Claim 1, 2 or 3, 
characterized in that the space is provided with a 
spindle around which the first connecting means 
have been wound at least once. 

5. A hearing aid as claimed in Claim 4, charac- 
terized in that a spiral spring is arranged on -said 
spindle, one end of the spiral spring is secured to 
a fixed part of the unit in which the space is 
formed and the other end is secured to the first 
connecting means. 

6. A hearing aid as claimed in any one of the 
preceding Claims, characterized in that said space 
is formed in the first unit. 

7. A hearing aid as claimed in any one of the 
preceding Claims, characterized in that the tubu- 
lar element is secured relative to said part of the 
other unit by means of an adhesive. 

8. A hearing aid as claimed in any one of the 
Claims 1 to 6, characterized in that said tubular 
element is secured relative to said part by clamp- 
ing, for example, by means of a clamping nut 

9. A hearing aid as claimed in any one of the 
preceding Claims, in the form of a behind-the-ear 
hearing aid, in which the first unit is banana- 
shaped and is intended to be worn behind the ear, 
for which purpose it comprises a hook, charac- 
terized in that the first unit is said other unit and 
said part of the other unit is the hook of the 
behind-the-ear hearing aid. 

10. A unit, that can co-operate with an other unit 
to form a hearing aid, in particular a behind-the- 
ear hearing aid, the said hearing aid comprising 
an amplifier and an electro-acoustic transducer, 
the unit comprising 

connecting means for electrically coupling the 
electro-acoustic transducer to the amplifier; 

an electrical terminal electrically coupled to the 
one end of the said connecting means; 

a tubular element of which an end is coupled to 
the said unit, which tubular element 
accommodates at least a part of said connecting 
means, said tubular element being adapted to co- 
operate with a duct of the other unit, so that said 
tubular element can be slid in said duct over at 
least a part of its length and in the longitudinal 
direction of said duct, 

said connecting means having such a length 
that, viewed from the other unit, when the tubular 
element in the duct has been slid out of the said 
duct to the maximum permissible extend, the 
electrical coupling can still be made. 

11. A unit as claimed in Claim 10, characterized 
in that it comprises a space for storing the excess 
length of said connecting means. 

12. A unit as claimed in Claim 10 or 11, charac- 



terized in that it comprises the amplifier of the 
hearing aid. 

13. A unit as claimed in Claim 10 or 11, charac- 
terized in that it comprises the electro-acoustic 

5 transducer of the hearing aid. 

14. An other unit, that can co-operate with the 
unit of Claim 10 to form a hearing aid, in particular 
a behind-the-ear hearing aid, the said hearing aid 
comprising an amplifier and an electro-acoustic 

10 transducer, the said other unit comprising 

a duct having a diameter larger than the outer 
diameter of the tubular element of the unit, and 
being adapted to co-operate with the tubular 
element of the said unit so that the said tubular 

15 element can be slid in said duct over at least a part 
of its length and in the longitudinal direction of 
said duct; 

an electrical terminal that can electrically be 
coupled to the other end of said connecting 
20 means of the unit 

15. An other unit as claimed in Claim 14, 
characterized in that it comprises a space for 
storing the excess length of said connecting 
means. 

25 16. An other unit as claimed in Claim 14 or 15, 
characterized in that it comprises the amplifier of 
the hearing aid. 

17. An other unit as claimed in Claim 14 or 15, 
characterized in that it comprises the electro- 

30 acoustic transducer of the hearing aid. 

Patentanspruche 

1. Horgerat, insbesondere Hinter-dem-Ohr- 
35 Gerat mit: 

einer ersten Einheit mit einem Verstarker, 
einer zweiten Einheit mit einem elektroakusti- 

schen Wandler, die zum Tragen im Ohr bestimmt 

1st; 

40 einem ersten Anschlussmittel zum elektrischen 
Verbinden des elektroakustischen Wandlers mit 
dem Verstarker, und 

einem zweiten Anschlussmittel zum ermogli- 
chen des mechanischen Verbindens der zwei 

45 Einheiten miteinander, welches zweite Anschluss- 
mittel ein rohrenformiges Element enthalt, von 
dem ein erstes Ende an eine Einheit angeschlos- 
sen 1st, wobei dieses Element das erste 
Anschlussmittel enthalt, 

so dadurch gekennzeichnet, dass ein Teil der 
anderen Einheit einen Kanal mit einem grosseren 
Durchmesser als der Aussendurchmesser des 
rohrenformigen Elements enthalt, so dass in 
einem Zustand, in dem das rohrenformige Ele- 

55 ment relativ zu dem Teil der anderen Einheit nicht 
fixiert ist, das rohrenformige Element im Kanal 
wenigstens uber einen Teil seiner Lange und in 
der Langsrichtung des Kanals verschiebbar ist, 
und dass in einem Zustand, in dem das rohrenfor- 

60 mige Element relativ zu dem Teil der anderen 
Einheit fixiert ist, dieses rohrenformige Element 
uber wenigstens einen Teil seiner Lange im Kanal 
angeordnet ist wobei das erste Anschlussmittel 
eine derartige Mindestlange hat, dass wenn, von 

65 der anderen Einheit aus gesehen, das rohrenfor- 
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mige Element im Kanal des TeNes moglichst welt 
aus dem Kanal herausgeschoben ist, die elektri- 
sche Verbmdung noch immerfunktionsf§hig bzw. 
herstellbar ist und wenigstens eine der beiden 
Einheiten einen Raum zum Aufnehmen der uber- 5 
flussigen Lange des ersten Anschlussmittels hat, 
wenn das rohrenformige Element weiter in den 
Kanal im genannten Teil hineingeschoben ist 

2. Horgerat nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das rohrenformige Element aus 10 
einem flexibien Material hergestellt ist. 

3. Horgerat nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, dass der Teil deranderen Einheit 
ebenfalls rohrenfdrmig ist. 

4. Horgerat nach Anspruch 1 , 2 oder 3, dadurch is 
gekennzeichnet, dass der Raum mit einer Spindel 
versehen ist, um die das erste Anschlussmittel 
wenigstens einmal gewickelt ist 

5. Horgerat nach Anspruch 4, dadurch gekenn- 
zeichnet, dass eine Spirale auf der Spindel ange- 20 
bracht ist, wobei ein Ende .der Spirale an einem 
festen Teil der Einheit, in der der Raum gebildet 

ist, und das andere Ende am ersten Anschlussmit- 
tel befestigt ist 

6. Horgerat nach einem oder mehreren der 25 
vorangehenden Anspruche, dadurch gekenn- 
zeichnet, dass der Raum in der ersten Einheit 
gebildet ist 

7. Horgerat nach einem oder mehreren der * 
vorangehenden Anspruche, dadurch gekenn- 30 
zeichnet, dass das rohrenformige Element in 
bezug auf den Teil der anderen Einheit mittels 
eines Kiebmitteis befestigt ist 

8. Horgerat nach einem oder mehreren der 
Anspruche 1 bis 6, dadurch gekennzeichnet, dass 35 
das rohrenformige Element in bezug auf den Teil 
durch Einklemmen beispielsweise mittels einer 
Klemmmutter befestigt wird. 

9. Horgerat nach einem oder mehreren der 
vorangehenden Anspruche in Form eines Hinter- 40 
dem-Ohr-Gerats, in dem die erste Einheit ban- 
anenformig und zum Tragen hinter dem Ohr 
vorgesehen ist, zu welchem Zweck das Gerat 
einen Haken enthalt, dadurch gekennzeichnet, 

dass die erste Einheit die andere Einheit ist und 45 
der Teil der anderen Einheit der Haken des Hinter- 
dem-0hr-H6rgerats ist 

10. Mit einer anderen Einheit zusammenwir- 
kende Einheit zur Bildung eines Horgerats, insbe- 
sondere eines Hinter-dem-0hr-H6rgerats, das so 
einen Verstarker und einen elektroakustischen 
Wandler enthalt, wobei die Einheit 

Anschlussmittel zum elektrischen Verbinden 
des elektroakustischen Wandlers mit dem Ver- 
starker, 55 

eine elektrische Kfemme, die mit dem einen 
Ende des Anschlussmittels verbunden ist, und 

ein rohrenformiges Element enthalt, von dem 
ein Ende mit der Einheit verbunden ist, und dieses 
rohrenformige Element wenigstens einen Teil des 60 
Anschlussmittels enthalt, wobei dieses rohrenfor- 
mige Element zum Zusammenarbeiten mit einem 
Kanal der anderen Einheit bestfmmt ist, so dass 
das rohrenformige Element wenigstens uber 
einen Teil seiner Lange und in der Langsrichtung 65 



des Kanals in den Kanal hineingeschoben werden 
kann, wobei das Anschlussmittel eine derartige 
L3nge hat, dass, von der anderen Einheit aus 
gesehen, wenn das rohrenformige Element im 
Kanal moglichst weit aus diesem Kanal herausge- 
zogen ist, die elektrische Verbindung noch her- 
stellbar ist. 

11. Einheit nach Anspruch 10, dadurch gekenn- 
zeichnet, dass sie einen Raum zum Aufnehmen 
der uberflussigen Lange des Anschlussmittels 
enthalt 

12. Einheit nach Anspruch 10 oder 11, dadurch 
gekennzeichnet, dass sie den Verstarker des Hor- 
gerats enthalt 

13. Einheit nach Anspruch 10 oder 11, dadurch 
gekennzeichnet, dass sie den elektroakustischen 
Wandler des Horgerats enthalt 

14. Eine andere Einheit, die mit der Einheit nach 
Anspruch 10 zur Bildung eines Horgerats, insbe- 
sondere eines Hinter-dem-Ohr-H6rgerats, zusam- 
menarbeiten kann, wobei das Horgerat einen 
Verstarker und einen elektroakustischen Wandler 
enthalt, wobei die andere Einheit 

einen Kanal mit einem grosseren Durchmesser 
als der Aussendurchmesser des rohrenformigen 
Elements der Einheit hat und zum Zusammenar- 
beiten mit dem rohrenformigen Element der 
genannten Einheit aufgebaut ist, so dass das 
rohrenformige Element wenigstens uber einen 
Teil seiner Lange und in der Langsrichtung des 
Kanals in den Kanal hineingeschoben werden 
kann, und 

eine elektrische Klemme enthalt die mit dem 
anderen Ende des Anschlussmittels der Einheit 
elektrisch verbunden werden kann. 

15. Andere Einheit nach Anspruch 14, dadurch 
gekennzeichnet, dass sie einen Raum zum Auf- 
nehmen der uberflussigen Lange des Anschluss- 
mittels enthalt 

16. Andere Einheit nach Anspruch 14 oder 15, 
dadurch gekennzeichnet, dass sie den Verstarker 
des Horgerats enthalt 

17. Andere Einheit nach Anspruch 14 oder 15, 
dadurch gekennzeichnet, dass sie den elektroaku- 
stischen Wandler des Horgerats enthalt. 

Revendications 

1. Appareil de correction auditive, notamment 
de type a profll d'oreille, comprenant: 

une premiere unite comportant un ampliflca- 
teur, 

une seconde unite comportant un transducteur 
electro-acoustique et concue pour etre portee 
dans I'oreille, 

de premiers moyens de liaison permettant de 
coupler le transducteur electro-acoustique Slectri- 
quement a I'amplificateur et 

de seconds moyens de liaison permettant de 
coupler les deux unit6s mScaniquement et com- 
portant un element tubulaire dont une premiere 
extremite est coup!£e h Tune des unites et dans 
lequel sont places les premiers moyens de liai- 
son, caracterise en ce qu'une partie de I'autre 
unite presente un conduit de diamdtre superieur 



7 



13 



0 158 391 



14 



au diametre exteneur de I'element tubulaire, de 
sorte que, dans un etat oCi I'element tubulaire 
n'est pas fixe par rapport a ladite partie de 
I'autre unite, ledit element tubulaire peut etre 
glisse sur au moins une partie de sa longueur 
dans ledit conduit dans le sens de !a longueur 
de celui-ci, et que dans un etat ou I'element 
tubulaire est fixe par rapport a ladite partie de 
I'autre unite, cat element tubulaire s'etend sur 
au moins une partie de sa longueur dans le 
conduit, en ce que les premiers moyens de 
liaison ont une longueur minimale telle que 
lorsque, vu a partir de I'autre unite, I'element 
tubulaire dans le conduit de cette partie a ete 
sorti de ce conduit sur la distance maximale 
admissible, le couplage electrique est toujours 
maintenu ou peut etre etabli, et en ce qu'au 
moins I'une des deux unites presente un 
espace servant a recevoir la longueur exceden- 
taire des premiers moyens de liaison dans le 
cas ou I'element tubulaire a ete entre plus 
avant dans le conduit de ladite partie. 

2. Appareil de correction auditive selon la 
revendication 1, caracterise en ce que I'element 
tubulaire est en materiau flexible. 

3. Appareil de correction auditive selon la 
revendication 1 ou 2, caracterise en ce que 
ladite partie de I'autre unite est egalement 
tubulaire. 

4. Appareil de correction auditive selon la 
revendication 1, 2 ou 3, caracterise en ce que 
I'espace est muni d'un arbre autour duquel les 
premiers moyens de correction ont ete 
enroules au moins une fois. 

5. Appareil de correction auditive selon la 
revendication 4, caracterise en ce qu'un ressort 
helicoTdal est dispose sur ledit arbre, en ce que 
I'une des extremites du ressort helicoTdal est 
fixee a une partie fixe de I'unite dans laquelle 
est pratique I'espace et en ce que I'autre extre- 
mite est fixee aux premiers moyens de liaison. 

6. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, 
caracterise en ce que ledit espace est form e 
dans la premiere unite. 

7. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, 
caracterise en ce que I'element tubulaire est 
fixe par rapport a ladite partie de I'autre unite 
au moyen d'un adhesif. 

8. Appareil de correction auditive selon I'une 
quelconque des revendications 1 a 6, caracte- 
rise en ce que ledit element tubulaire est fixe 
par rapport a ladite partie par serrage, par 
exemple, au moyen d'un ecrou de serrage. 

9. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, de 
type a profil d'oreille, dans lequel la premiere 
unite a une forme de banane et est concue 
pour etre portee derriere I'oreille, but dans 
lequel elle est munie d'un crochet, caracterise 
en ce que la premiere unite est ladite autre 
unite et en ce que ladite partie de I'autre unite 
est le crochet de I'appareil de correction audi- 
tive de type a profil d'oreille. 



10. Unite pouvant cooperer avec une autre 
unite pour former un appareil de correction 
auditive, notamment de type a profil d'oreille, 
ledit appareil de correction auditive comportant 

5 un amplificateur et un transducteur electro- 
acoustique, unite comportant 

des moyens de liaison pour coupler le trans- 
ducteur eiectro-acoustique electriquement a 
I'amplificateur; 

10 une borne electrique couplee electriquement 
a I'une des extremites desdits moyens de liai- 
son; 

un Element tubulaire dont une extremite est 
couplee a ladite unite et dans lequel est placee 

is au moins une partie desdits moyens de liaison, 
ledit element tubulaire etant congu pour coope- 
rer avec un conduit de I'autre unite de facon 
que ledit element tubulaire puisse etre glisse 
sur au moins une partie de sa longueur dans 

20 ledit conduit, dans le sens de la longueur de 
celui-ci, lesdits moyens de liaison ayant une 
longueur telle que, lorsque, vu a partir de I'au- 
tre unite, l'6iement tubulaire dans le conduit a 
ete sorti dudit conduit sur la distance maximale 

25 admissible, il est toujours possible de realiser 
le couplage electrique. 

11. Unite selon la revendication 10, caracte- 
risee en ce qu'elle presents un espace pour 
ranger la longueur excedentaire desdits 

30 moyens de liaison. 

12. Unite selon la revendication 10 ou 11, 
caracterisee en ce qu'elle comporte I'amplifica- 
teur de I'appareil de correction auditive. 

13. Unite selon la revendication 10 ou 11, 
35 caracterisee en ce qu'elle comporte le transduc- 
teur eiectro-acoustique de I'appareil de correc- 
tion auditive. 

14. Autre unite, pouvant cooperer avec I'unite 
de la revendication 10 pour former un appareil 

40 de correction auditive, notamment de type a 
profil d'oreille, ledit appareil de correction audi- 
tive comportant un amplificateur et un trans- 
ducteur eiectro-acoustique, autre unite compor- 
tant 

45 un conduit de diametre superieur au diame- 
tre exterieur de I'element tubulaire de I'unite, 
congu pour cooperer avec I'eiement tubulaire 
de ladite unite de fagon que ledit element tubu- 
laire puisse etre glisse sur au moins une partie 

so de sa longueur dans ledit conduit, dans le sens 
de la longueur de celui-ci; 

une borne electrique pouvant etre couplee 
electriquement a I'autre extremite desdits 
moyens de liaison de I'unite. 

55 15. Autre unite selon la revendication 14, 
caracterisee en ce qu'elle comporte un espace 
pour ranger la longueur excedentaire desdits 
moyens de liaison. 

16. Autre unite selon les revendications 14 ou 
60 15, caracterisee en ce qu'elle comporte I'ampli- 
ficateur de I'appareil de correction auditive. 

17. Autre unite selon la revendication 14 ou 
15, caracterisee en ce qu'elle comporte le trans- 
ducteur eiectro-acoustique de I'appareil de cor- 

65 rection auditive. 
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Description 

The invention relates to a hearing aid, in par- 
ticular a behind-the-ear hearing aid, comprising: 

a first unit comprising an amplifier, 

a second unit comprising an electro-acoustic 
transducer, which second unit is adapted to be 
worn in the ear, 

first connecting means enabling the electro- 
acoustic transducer to be coupled electrically to 
the amplifier, and 

second connecting means enabling the two 
units to be inter-coupled mechanically, which 
second connecting means comprise a tubular 
element of which a first end is coupled to one 
unit, which element accommodates the first con- 
necting means. 

Such a hearing aid is disclosed in British Patent 
Specification no. 792,742 and United States 
Patent Specification no. 4,291,203. British Patent 
Specification 792,742 describes a behind-the-ear 
hearing aid in which the first unit is intended to be 
worn behind the ear and which, in addition to the 
amplifier, comprises a microphone and a battery. 
The electro-acoustic transducer in the second unit 
is the loudspeaker (also referred to as earphone). 
The first connecting means provide an electrical 
coupling between an output of the amplifier in the 
first unit and the loudspeaker in the second unit. 
United States Patent Specification 4,291,203 
describes a hearing aid in which the first unit is 
intended either to be worn behind the ear or to be 
incorporated in a spectacles frame, in addition to 
the amplifier, the first unit comprises a loud- 
speaker and a battery. The electro-acoustic trans- 
ducer in the second unit is the microphone. Thus, 
the first connecting means establish an electrical 
coupling between the microphone and an input of 
the amplifier. 

It has been common practice to give the first 
and the second connecting means such a length 
and shape that they match the shape of the ear, so 
that they are less conspicuous, see for example 
the above-mentioned British Patent Specification 
no. 792,742. 

This tailoring of the first and the second con- 
necting means, which has to be done by the 
hearing-aid retailer or by an audiologist, is an 
intricate and time-consuming job in the case of 
the hearing aids described in the above-men- 
tioned publications. 

The invention aims at providing a hearing aid 
which enables this tailoring of the connecting 
means to be effected in a very simple manner. 
According to the invention the hearing aid is 
characterized in that a part of the other unit has a 
duct of a diameter larger than the outer diameter 
of the tubular element, so that in a condition in 
which the tubular element is not secured relative 
to said part of the other unit, said tubular element 
is slidable in said duct over at least a part of its 
length and in the longitudinal direction of said 
duct, and in a condition in which the tubular 
element is secured relative to said part of the 
other unit, said tubular element extends in the 



duct over at least a part of its length, the first 
connecting means have such a minimum length 
that, viewed from the other unit, when the tubular 
element in the duct of said part has been slid out 

5 of said duct to the maximum permissible extent, 
the electrical coupling is still intact or can be 
made, and at least one of the two units has a 
space for taking up the excess length of the first 
connecting means when the tubular element has 

io been slid further into the duct in said part The 
advantage of this construction is that the manu- 
facturer of the hearing aid can supply the com- 
plete aid to the retailer or audiologist, even in 
such a way that the electrical coupling of the first 

is connecting means to the amplifier and to the 
electro-acoustic transducer may have been made 
already, in fact, only the second connecting 
means have to be adapted. For this purpose the 
tubular element is slidable in said part of the other 

20 unit. The retailer or audiologist can now vary the 
distance between the two units and hence adapt 
the second connecting means exactly to the 
shape of the ear (i.e. the length of the portion of 
said means which project from the duct viewed 

25 from said other part) by simply sliding the tubular 
element further into or out of the duct in said part 
of the other unit. Once the correct length has been 
found the tubular element may be secured in the 
duct, for example by means of an adhesive or by 

30 clamping, for example by means of a clamping 
nut. It is obvious that other means may be 
employed for securing the tubular element. 

The phrase "when the tubular element has 
been slid out of said duct to the maximum 

35 permissible extent" is to be understood to mean 
either that position of the tubular element in the 
duct in which, viewed from the other unit, it has 
been slid out of the duct as far as possible while 
still allowing it to be secured in the duct, or that 

40 position of the tubular element in the duct in 
which the first connecting means do not allow the 
element to be slid out any further because other- 
wise the electrical coupling would not remain 
intact or could no longer be made. 

45 Evidently, the length of the first connecting 
means should be such that even if the hearing aid 
(in particular the second connecting means) has 
to be adapted to a big ear, so that the length of the 
part of the second connecting means which pro- 

50 jects from the duct must be large, the electrical 
coupling remains in tact or can still be made. In 
the case of adaptation to a smaller ear the length 
of the first connecting means will be too large. By 
sliding the tubular element further into the duct 

55 during adaptation this excess length is auto- 
matically slid into the relevant space. Thus, it is no 
longer necessary to cut a part to size. The correct 
length can be determined simply by sliding the 
tubular element into the duct, after which the 

60 tubular element may be secured, so that the 
hearing aid can be adapted in a very simple and 
rapid manner. 

Another advantage can be obtained in that, if 
the tubular element is made of a flexible material, 

65 the hearing aid can be adapted very simply and 
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rapidly to the left ear or the right ear. Thus, if a 
possible ear piece containing the second unit, is 
disregarded, no specific parts for a specific ear are 
required. The hearing aid can always be adapted 
to a left or right ear by rotating the tubular 
element about its longitudinal axis before it is 
fixed in the duct 

A further advantage is that the tubular element 
may provide pull-relief. The second unit (which is 
to be worn in the ear) may be removed from the 
ear by pulling at the first unit. Via the second 
connecting means (the tubular element) the pull- 
ing force is transmitted to the second unit, so that 
it can be pulled out of the ear without a tensile 
force being exerted on the first connecting means 
(the electrical wiring). The tubular element thus 
provides stress-relief for the first connecting 
means. 

It is to be noted that the adaptation of the length 
of the second connecting means to the ear has 
also been described in German Offenle- 
gungsschrift no. 27.21.469. The method of adapt- 
ing this length described therein differs com- 
pletely from that described above. When the 
method described in said German Offenle- 
gungsschrift is used the correct length is obtained 
by cutting a lead provided with two conductive 
foils and subsequently making both the mechani- 
cal and the electrical connections by means of a 
special clamping contact Such a method is more 
intricate and expensive. 

In a hearing aid in accordance with the inven- 
tion the space for taking up the excess length of 
the first connecting means is preferably provided 
with a spindle around which the first connecting 
means have been wound at least once. This can 
ensure that during insertion of the tubular 
element into the duct the excess length of the first 
connecting means can be taken up more readily 
in said space. Taking up the excess length can be 
facilitated even further by arranging a spiral 
spring on the spindle, securing one end of the 
spiral spring to a fixed part of the unit in which the 
space is formed, and securing the other end to the 
first connecting means. When the tubular element 
has been inserted into the duct to the maximum 
extent it can be arranged that the spiral spring is 
wound up fully. 

Since the second unit is intended to be worn in 
the ear, this unit generally has a small volume. 
The first unit generally has a larger volume, which 
means that said space is preferably formed in the 
first unit However, it can also be possible that 
both units are provided with a space, each space 
taking up a part of the excess length of the first 
connecting means. 

A hearing aid in accordance with the invention 
in the form of a behind-the-ear hearing aid, in 
which the first unit is banana-shaped and is 
intended to be worn behind the ear, for which 
purpose it comprises a hook, may be further 
characterized in that the first unit is said other unit 
and that said part of the other unit is the hook of 
the behind-the-ear hearing aid. The said part (the 
hook) is also tubular and is curved in the longi- 



tudinal direction so as to be hooked over the 
connection between the ear lobe and the head. 

In the foregoing it has been stated that a 
hearing aid manufacturer may deliver a hearing 
5 aid in accordance with the invention to an 
audiologist or a hearing-aid retailer in a condition 
in which the tubular element has not yet been 
secured in the duct but in which the electrical 
connection with the aid of the first connecting 
w means has already been made. In such a case the 
audiologist or retailer cannot choose a different 
combination of a specific first and a specific 
second unit without severing the electrical con- 
nection. In order to give the audiologist or retailer 
75 the possibility of selecting a desired combination 
of a specific first and a specific second unit, the 
manufacturer may supply separate first and 
second units which contain the first connecting 
means but which have not yet been inter-con- 
20 nected electrically. In practice the manufacturer 
then supplies a unit, preferably the first unit, 
which has a space for taking up the excess length 
of the first connecting means and a unit, prefer- 
ably the second unit, to which one end of the 
25 tubular element and one end of the first connect- 
ing means have already been coupled, the first 
connecting means extending at least partly inside 
the tubular element The desired first and second 
units may then be coupled electrically to each 
30 other by the audiologist or retailer, after which the 
hearing aid can be adapted in the manner 
described in the foregoing. 

The invention will now be described in more 
detail, by way of example, with reference to the 
35 drawings, in which identical reference numerals 
in different Figures relate to identical elements. In 
the drawings: 

Figs. 1 to 3 show a first embodiment and 

Fig. 4 shows part of a second embodiment of 
40 the invention, 

Fig. 5 shows a different attachment of the 
tubular element with the hook used in the 
embodiments shown in Figs. 1 to 4, 

Fig. 6 shows another embodiment of the inven- 
45 tion, and 

Fig. 7 shows an example of the first connecting 
means. 

Fig. 1 shows an embodiment of the invention in 
the form of a behind-the-ear hearing aid compris- 

50 ing a first unit 1 intended to be worn behind the 
ear and a second unit 2 intended to be worn in the 
ear. Fig. 1 is a side view and partly a sectional 
view of the first unit 1. The first unit 1 is banana- 
shaped and has a hook 3 with which unit 1 is 

55 hooked behind the ear. The unit 1 comprises an 
amplifier, represented schematically by the 
element bearing the reference numeral 4, which 
amplifier is accommodated on a p.c. board 5 in 
unit 1, a microphone 6, a battery 7, and a space 8, 

60 By means of the electrical wires 9 the microphone 
6 is electrically coupled to the p.c. board 5 and 
thus to an input of the amplifier 4 on the p.c. 
board 5. The first unit further comprises a volume 
control 10 and an on/off switch 11. The second 

65 unit 2, which is shown in elevation, comprises an 
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electro-acoustic transducer in the form of a loud- 
speaker (or earphone). The earphone Is shown 
only schematically, see the reference numeral 12. 
The part referenced 13 is the outlet aperture for 
the sound produced by the earphone 12. The unit 
2 must be incorporated either in a special ear- 
piece (not shown) whose shape matches the 
shape of the earshell of the person wearing the 
hearing aid or in a standard earpiece. 

The hearing aid further comprises first connect- 
ing means 14 enabling the output of the amplifier 
4 to be coupled electrically to the earphone 12 and 
second connecting means 15 enabling the two 
units 1 and 2 to be intercoupled mechanically. The 
second connecting means 15, shown in sectional 
view, are constructed as a tubular element inside 
which the first connecting means 14 are arranged. 

A part of the first unit 1, namely the hook 3, is 
formed with a duct 16 of a diameter which is 
larger than the outer diameter of the tubular 
element 15, in such a way that the tubular 
element, when it is not fixed relative to the hook 3, 
is sltdable inside the duct 16 over at least a part of 
its length and in the longitudinal direction of said 
duct. Fig. 1 shows the hearing aid in which the 
tubular element 15 has been inserted into the duct 
16 for the greater part. Fig. 2 shows the same 
hearing aid, but now the tubular element 15 
projects from the element over approximately 
half its length. Fig. 3 also shows the same hearing 
aid but now the tubular element 15 has been slid 
out of the duct 16 over the greater part of its 
length. 

This slidability of the tubular element 15 in the 
duct 16 is necessary in order to adapt the hearing 
aid, and in particular the length I (see Fig. 1) 
between the end of the hook 3 and the second 
unit 2, or the effective length of the tubular 
element 15, to the size of the ear of the user of the 
hearing aid. The far inserted position of Fig. 1 is 
intended for adaptation to a small ear and the far 
extended position of Fig. 3 is intended for adapta- 
tion to a big ear. The hearing aid shown in Fig. 2 
has been adapted to an ear of average size. 

It will be appreciated that in the present case, in 
which the tubular element 15 must be slidable 
inside the curved hook 3, the tubular element 15 
should be made of a flexible material. This also 
has the advantage that the hearing aid shown in 
Fig. 1 may be used both for a left ear and for a 
right ear. This adaptation can be obtained by 
rotating the tubular element 15 about its longi- 
tudinal axis as indicated by the arrows 17 and 18 
in Fig. 1. By rotating the tubular element 15 (as 
indicated by the arrow 17) through 90° in such a 
way that the second unit 2 has moved forwards 
out of the plane of the drawing, a hearing aid for a 
left ear is obtained. By rotating the tubular 
element 15 (as indicated by the arrow 18) through 
90° in such a way that the second unit 2 is rotated 
backwards out of the plane of the drawing, a 
hearing aid is obtained which can be worn behind 
the right-ear. 

Obviously, the length of the first connecting 
means (the electrical wiring) 14 should be such 



that it is long enough to establish the electrical 
coupling between the amplifier 4 and the ear- 
phone 12, even when the hearing aid is adapted 
to a big ear (Fig. 3). This means that in the case of 

5 adaptation of the hearing aid to a smaller ear 
(Figs. 1 and 2) the first connecting means 14 will 
be too long. The above-mentioned space 8 has 
been formed in the unit 1 in order to take up the 
excess length of the first connecting means 14 if 

io the tubular element 15 is in a position in which it 
has been slid further into the duct 16. This is 
clearly visible in Figs. 1 and 2. By inserting the 
tubular element 15 further into the duct 16 the 
excess length of the electrical wiring 14 is slid into 

15 the space 8. 

In order to facilitate this insertion of the wiring 
14 into the space 8 the space is preferably pro- 
vided with a spindle 19 around which the wiring 

14 is wound at least once. Without this spindle the 
20 wiring 14 would be pulled taut, i.e. into a straight 

. line, in the space 8 when the tubular element 14 is 
pulled out of the duct 16 as far as possible. When 
the element is subsequently slid inwards this 
might give rise to problems because the electrical 

25 wiring 14 will not bend easily, which is necessary 
if the excess length is to be taken up in the space 
8. By winding the wiring 14 at least once around 
the spindle 19 the wiring 14 will already have a 
curved portion even if the element 15 has been 

30 slid out as far as possible (Fig. 3), so that taking up 
the excess length is now much easier. 

Taking up the excess length in the space 8 can 
be further improved (see Fig. 4) by arranging a 
spiral spring 25 on the spindle 19, one end of the 

35 spring being secured to the spindle or elsewhere 
to the housing in which the space 8 is formed, and 
the other end to the first connecting means. Fig. 4 
shows the tubular element 15 in a far inserted 
position in the duct 1 6. The spiral spring 25 is then 

40 wound up (almost) fully. By pulling the element 

15 further outwards the spiral spring 25 is 
expanded so that it is further tensioned and exerts 
an inwardly directed force (into the space 8) on 
the electrical wiring 14, which further facilitates 

45 taking up the wiring 14 when the element 15 is 
again slid into the duct 16. 

Another step which may be applied to the 
hearing aid shown in Fig. 1, with or without 
spindle 19, is to lead the wiring 14 from the 

so connection to the p.c. board 5 to that side of the 
space where the duct 16 terminates into the said 
space and to connect the wiring at this location to 
a fixed position in the said space. In this way a 
similar loop is formed in the wiring as shown in 

55 Fig. I. 

After the hearing aid has been adapted (by 
shifting the element 15 inside the duct 16), the 
element 15 must be secured in the hook 3. In Figs. 
1 to 3 this is effected by means of an adhesive 21. 

60 Fig. 5 illustrates a different method of securing 
the tubular element 15 in the hook 3. Fig. 5 shows 
only a part of the two elements. Moreover, the 
wiring 14 is not shown for the sake of clarity. The 
construction comprises a clamping nut 30 with 

€5 internal screwthread. The end portion of the hook 
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3 is formed with a slit 31 . Thus, when the nut 30 is 
tightened the hook 3 is compressed, thereby 
clamping the tubular element 15 inside the duct 
16. 

It will be appreciated that yet other methods of 
securing are also possible. 

Another embodiment of the invention is shown 
in Fig. 6. The difference with respect to the 
embodiment shown in Figs. 1 to 3 resides in that 
part of the first unit V, which contains the duct 
16'. This duct 16' is short and simply comprises a 
hole in the housing of the first unit 1 The tubular 
element 15' is longer and now terminates in the 
space 8. Fig. 6 shows a hearing aid in which the 
tubular element 15' has been slid out to the 
maximum extent. In the case of adaptation to a 
smaller ear, the tubular element 1 5' should be slid 
further into the duct 16', i.e. further into the space 
8. The tubular element 15 ; is again secured inside 
the duct 16' by means of an adhesive 21. 

Fig. 7 shows an example of the first connecting 
means 14 which may be used in the hearing aid in 
accordance with the invention. The connecting 
means 14 may be constructed as a core 40, of, for 
example, a plastics material (nylon) around which 
the electrical conductors 42 and 43 have been 
wound. This assembly is accommodated in a 
sleeve 41. Only the sleeve 41 is shown in cross- 
section. The core 40 and the conductors 42 and 43 
are shown in side view. Depending on the type of 
electro-acoustic transducer in the second unit 2 
three conductors may be arranged around the 
core. If the second unit 2 accommodates both the 
microphone and the earphone, even four or five 
conductors may be wound around the core 40. 

These first connecting means have the advan- 
tage that they are inherently stress-relieved, 
namely by means of the core 40. The ends of the 
core are then mechanically secured in the first 
and the second unit. If the user of the hearing aid 
now grips the tubular element 15 or 15' with the 
fingers in order to pull the second unit 2 out of the 
ear, the first connecting means 14 will be clampe- 
din the element 15 or 15', by compressing this 
element. Since the conductors 42, 43 have been 
wound around the core no tensile force will be 
exerted on the conductors 42, 43, but only on the 
core 40. 

It is to be noted that the invention is not limited 
to the embodiments shown in the Figures. 
Various modifications to the embodiments 
described are possible without departing from the 
scope of the invention as defined in the Claims. 
For example: 

a) the space for taking up the excess length of 
the first connecting means may be formed in the 
second unit, 

b) the second unit may contain the microphone 
(in which case the first connecting means estab- 
lish an electrical connection between the micro- 
phone and the input of the amplifier, 

c) the second unit may accommodate both the 
loudspeaker and the microphone (in which case 
the first connecting means establish two electrical 
connections, namely between the amplifier and 



the loudspeaker and between the amplifier and 
the microphone), 

d) the hearing aid is constructed as a pair of 
hearing spectacles and the first unit is accommo- 
s dated in the spectacle frame. 

A hearing-aid manufacturer may supply a hear- 
ing aid in accordance with the invention either in 
the fully assembled condition or in such condition 
that only the tubular element 15 or 1 5' has not yet 
to been secured in the duct 16 or 16' (the electrical 
connection 14 has been made already), or as two 
separate parts, one part comprising a first unit 1 
or 1' and the other part comprising the second 
unit 2, to which one end of the tubular element 1 5 
is or 15' and the first connecting means 14 have 
already been secured. 

In the last-mentioned case the retailer or audio- 
logist has the freedom to combine a first unit of a 
specific type and a second unit of a specific type. 
20 The other end of the first connecting means 14 
must then be fed through the duct 16 or 16' and 
secured to terminals on the p.c. board 5. Sub- 
sequently, the hearing aid can be adapted by 
shifting the tubular element 15 of 15' in the duct 
25 16 or 16' and then securing the tubular element 15 
or 15'. 

In the last but one case the retailer or audiolo- 
gist does not have such a combination possibility 
and can only adapt the hearing aid by shifting and 
30 subsequently securing the tubular element 15 or 
15' in the duct 16 or 16'. 

Claims 

35 1. A hearing aid, in particular a behind-the-ear 
hearing aid, comprising: 
a first unit comprising an amplifier, 
a second unit comprising an electro-acoustic 
transducer which second unit is adapted to be 

40 worn in the ear; 

first connecting means enabling the electro- 
acoustic transducer to be coupled electrically to 
the amplifier, and 
second connecting means enabling the two 

45 units to be inter-coupled mechanically, which 
second connecting means comprise a tubuiar 
element of which a first end is coupled to one 
unit, which element accommodates the first con- 
necting means, 

so characterized in that a part of the other unit has 
a duct of a diameter larger than the outer dia- 
meter of the tubular element, so that in a condi- 
tion in which the tubular element is not secured 
.relative to said part of the other unit, said tubular 

55 element is slidable in said duct over at least a part 
of its length and in the longitudinal direction of 
said duct and in a condition in which the tubular 
element is secured relative to said part of the 
other unit said tubular element extends in the 

60 duct over at least a part of its length, the first 
connecting means have such a minimum length 
that, viewed from the other unit, when the tubular 
element in the duct of said part has been slid out 
of said duct to the maximum permissible extent, 

65 the electrical coupling is still intact or can be 
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made and at least one of the two units has a space 
for taking up the excess length of the first con- 
necting means when the tubular element has 
been slid further into the duct in said part. 

2. A hearing aid as claimed in Claim 1, charac- 
terized in that the tubular element is made of a 
flexible material. 

3. A hearing aid as claimed in Claim 1 or 2, 
characterized in that said part of the other unit is 
also tubular. 

4. A hearing aid as claimed in Claim 1, 2 or 3, 
characterized in that the space is provided with a 
spindle around which the first connecting means 
have been wound at least once. 

5. A hearing aid as claimed in Claim 4, charac- 
terized in that a spiral spring is arranged on said 
spindle, one end of the spiral spring is secured to 
a fixed part of the unit in which the space is 
formed and the other end is secured to the first 
connecting means. 

6. A hearing aid as claimed in any one of the 
preceding Claims, characterized in that said space 
is formed in the first unit. 

7. A hearing aid as claimed in any one of the 
preceding Claims, characterized in that the tubu- 
lar element is secured relative to said part of the 
other unit by means of an adhesive. 

8. A hearing aid as claimed in any one of the 
Claims 1 to 6, characterized in that said tubular 
element is secured relative to said part by clamp- 
ing, for example, by means of a clamping nut. 

9. A hearing aid as claimed in any one of the 
preceding Claims, in the form of a behind-the-ear 
hearing aid, in which the first unit is banana- 
shaped and is intended to be worn behind the ear, 
for which purpose it comprises a hook, charac- 
terized in that the first unit is said other unit and 
said part of the other unit is the hook of the 
behind-the-ear hearing aid. 

10. A unit, that can co-operate with an other unit 
to form a hearing aid, in particular a behind-the- 
ear hearing aid, the said hearing aid comprising 
an amplifier and an electro-acoustic transducer, 
the unit comprising 

connecting means for electrically coupling the 
electro-acoustic transducer to the amplifier; 

an electrical terminal electrically coupled to the 
one end of the said connecting means; 

a tubular element of which an end is coupled to 
the said unit, which tubular element 
accommodates at least a part of said connecting 
means, said tubular element being adapted to co- 
operate with a duct of the other unit, so that said 
tubular element can be slid in said duct over at 
least a part of its length and in the longitudinal 
direction of said duct, 

said connecting means having such a length 
that, viewed from the other unit, when the tubular 
element in the duct has been slid out of the said 
duct to the maximum permissible extend, the 
electrical coupling can still be made. 

11. A unit as claimed in Claim 10, characterized 
in that it comprises a space for storing the excess 
length of said connecting means. 

12. A unit as claimed in Claim 10 or 11, charac- 



terized in that it comprises the amplifier of the 
hearing aid. 

13. A unit as claimed in Claim 10 or 11, charac- 
terized in that it comprises the electro-acoustic 

s transducer of the hearing aid. 

14. An other unit, that can co-operate with the 
unit of Claim 10 to form a hearing aid, in particular 
a behind-the-ear hearing aid, the said hearing aid 
comprising an amplifier and an electro-acoustic 

10 transducer, the said other unit comprising 

a duct having a diameter larger than the outer 
diameter of the tubular element of the unit, and 
being adapted to co-operate with the tubular 
element of the said unit so that the said tubular 

is element can be slid in said duct over at least a part 
of its length and in the longitudinal direction of 
said duct; 

an electrical terminal that can electrically be 
coupled to the other end of said connecting 
20 means of the unit 

15. An other unit as claimed in Claim 14, 
characterized in that it comprises a space for 
storing the excess length of said connecting 
means. 

25 16. An other unit as claimed in Claim 14 or 15, 
characterized in that it comprises the amplifier of 
the hearing aid. 

17. An other unit as claimed in Claim 14 or 15, 
characterized in that it comprises the electro- 

30 acoustic transducer of the hearing aid. 

Patentanspruche 

1. Horgerat, insbesondere Hinter-dem-Ohr- 
35 Gerat mit: 

einer ersten Einheit mit einem Verstarker, 
einer zweiten Einheit mit einem elektroakusti- 
schen Wandler, die zum Tragen im Ohr bestimmt 
ist; 

40 einem ersten Anschlussmittel zum elektrischen 
Verbinden des elektroakustischen Wandlers mit 
dem Verstirker, und 

einem zweiten Anschlussmittel zum ermogli- 
chen des mechanischen Verbindens der zwei 

45 Einheiten miteinander, welches zweite Anschluss- 
mittel ein rohrenfdrmiges Element enthalt, von 
dem ein erstes Ende an eine Einheit angeschlos- 
sen ist, wobei dieses Element das erste 
Anschlussmittel enthalt, 

so dadurch gekennzeichnet, dass ein Teil der 
anderen Einheit einen Kanal mit einem grdsseren 
Durchmesser als der Aussendurchmesser des 
rohrenformigen Elements enthalt, so dass in 
einem Zustand, in dem das rohrenformige Ele- 

55 ment relativ zu dem Teil der anderen Einheit nicht 
fixiert ist, das rohrenformige Element im Kanal 
wenigstens Ober einen Teil seiner Lange und in 
der Langsrichtung des Kanals verschiebbar ist, 
und dass in einem Zustand, in dem das rohrenfor- 

60 mige Element relativ zu dem Teil der anderen 
Einheit fixiert ist, dieses rdhrenfdrmige Element 
uber wenigstens einen Teil seiner Lange im Kanal 
angeordnet ist wobei das erste Anschlussmittel 
eine derartige Mindestlange hat, dass wenn, von 

65 der anderen Einheit aus gesehen, das rohrenfor- 
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mige Element im Kanal des TeNes mSglichst weit 
aus dem Kanal herausgeschoben ist, die elektri- 
sche Verbindung noch immerfunktionsfahig bzw. 
herstetlbar ist und wenigstens eine der beiden 
Einheiten einen Raum zum Aufnehmen der uber- 
fiussigen Lange des ersten Anschlussmittels hat 
wenn das rohrenformige Element weiter in den 
Kanal im genannten Teil hineingeschoben ist. 

2. Horgerat nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das rohrenformige Element aus 
einem flexiblen Material hergesteilt ist 

3. Horgerat nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, dass der Teil der anderen Einheit 
ebenfalls rohrenformig ist. 

4. Horgerat nach Anspruch 1, 2 oder 3, dadurch 
gekennzeichnet, dass der Raum mit einer Spindei 
versehen ist, um die das erste Anschlussmittel 
wenigstens einmal gewickelt ist. 

5. Horgerat nach Anspruch 4, dadurch gekenn- 
zeichnet, dass eine Spirale auf der Spindei ange- 
bracht ist, wobei ein Ende der Spirale an einem 
festen Teil der Einheit, in der der Raum gebildet 
ist, und das andere Ende am ersten Anschlussmit- 
tel befestigt ist. 

6. Horgerat nach einem oder mehreren der 
vorangehenden Anspruche, dadurch gekenn- 
zeichnet, dass der Raum in der ersten Einheit 
gebildet ist. 

7. Horgerat nach einem oder mehreren der 
vorangehenden Anspruche, dadurch gekenn- 
zeichnet, dass das rohrenformige Element in 
bezug auf den Teil der anderen Einheit mittels 
eines Klebmittels befestigt ist. 

8. Horgerat nach einem oder mehreren der 
Anspruche 1 bis 6, dadurch gekennzeichnet, dass 
das rohrenformige Element in bezug auf den Teil 
durch Einklemmen beispielsweise mittels einer 
Klemmmutter befestigt wird. 

9. Horgerat nach einem oder mehreren der 
vorangehenden Anspruche in Form eines Hinter- 
dem-Ohr-Gerats, in dem die erste Einheit ban- 
anenformig und zum Tragen hinter dem Ohr 
vorgesehen ist, zu welch em Zweck das Gerat 
einen Haken enthalt, dadurch gekennzeichnet, 
dass die erste Einheit die andere Einheit ist und 
der Teil der anderen Einheit der Haken des Hinter- 
dem-0hr-H6rgerats ist. 

10. Mit einer anderen Einheit zusammenwir- 
kende Einheit zur Bildung eines Horgerats, insbe- 
sondere eines Hinter-dem-Ohr-Hdrgerats, das 
einen Verstarker und einen elektroakustischen 
Wandler enthalt, wobei die Einheit 

Anschlussmittel zum elektrischen Verbinden 
des elektroakustischen Wandlers mit dem Ver- 
starker, 

eine elektrische Kiemme, die mit dem einen 
Ende des Anschlussmittels verbunden ist, und 

ein rohrenformiges Element enthalt, von dem 
ein Ende mit der Einheit verbunden ist, und dieses 
rohrenformige Element wenigstens einen Teil des 
Anschlussmittels enthalt, wobei dieses rohrenfor- 
mige Element zum Zusammenarbeiten mit einem 
Kanal der anderen Einheit bestimmt ist, so dass 
das rohrenfSrmige Element wenigstens uber 
einen Teil seiner Lange und in der Langsrichtung 



des Kanals in den Kanal hineingeschoben werden 
kann, wobei das Anschlussmittel eine derartige 
LSnge hat, dass, von der anderen Einheit aus 
gesehen, wenn das rohrenformige Element im 
5 Kanal moglichst weit aus diesem Kanal herausge- 
zogen ist, die elektrische Verbindung noch her- 
stellbar Ist. 

11. Einheit nach Anspruch 10, dadurch gekenn- 
zeichnet, dass sie einen Raum zum Aufnehmen 

10 der Oberfiussigen Lange des Anschlussmittels 
enthalt. 

12. Einheit nach Anspruch 10 oder 11, dadurch 
gekennzeichnet, dass sie den Verstarker des Hor- 
gerats enthalt. 

15 13. Einheit nach Anspruch 10 oder 11, dadurch 
gekennzeichnet, dass sie den elektroakustischen 
Wandler des Horgerats enthalt. 

14. Eine andere Einheit, die mit der Einheit nach 
Anspruch 10 zur Bildung eines Horgerats, insbe- 

20 sondere eines Hinter-dem-Ohr-Hdrgerats, zusam- 
menarbeiten kann, wobei das Horgerat einen 
Verstarker und einen elektroakustischen Wandler 
enthalt, wobei die andere Einheit 
einen Kanal mit einem grosseren Durchmesser 

25 als der Aussendurchmesser des rohrenformigen 
Elements der Einheit hat und zum Zusammenar- 
beiten mit dem rohrenformigen Element der 
genannten Einheit aufgebaut ist, so dass das 
rohrenformige Element wenigstens uber einen 

30 Teil seiner Lange und in der Langsrichtung des 
Kanals in den Kanal hineingeschoben werden 
kann, und 

eine elektrische Kiemme enthalt, die mit dem 
anderen Ende des Anschlussmittels der Einheit 
35 elektrisch verbunden werden kann. 

15. Andere Einheit nach Anspruch 14, dadurch 
gekennzeichnet, dass sie einen Raum zum Auf- 
nehmen der Oberfiussigen Lange des Anschluss- 
mittels enthalt. 

40 16. Andere Einheit nach Anspruch 14 oder 15, 

dadurch gekennzeichnet, dass sie den Verstarker 
des Horgerats enthalt. 

17. Andere Einheit nach Anspruch 14 oder 15, 
dadurch gekennzeichnet, dass sie den elektroaku- 

45 stischen Wandler des Horgerats enthalt. 

Revendications 

1. Appareil de correction auditive, notamment 
so de type a profil d'oreille, comprenant: 

une premiere unite comportant un amplifica- 
teur, 

une seconde unite comportant un transducteur 
electro-acoustique et concue pour etre portee 
55 dans I'oreille, 

de premiers moyens de liaison permettant de 
coupler le transducteur electro-acoustique electri- 
quement a I'amplificateur et 
de seconds moyens de liaison permettant de 
60 coupler les deux unites mecaniquement et com* 
portant un element tubulaire dont une premiere 
extremite est couplee a Tune des unites et dans 
lequel sont places les premiers moyens de liai- 
son, caracterise en ce qu'une partie de I'autre 
65 unite presente un conduit de diametre superieur 
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au diametre exterieur de l'element tubulaire, de 
sorte que, dans un etat ou l'element tubulaire 
n'est pas fixe par rapport a ladite partie de 
l'autre unite, ledit 61ement tubulaire peut etre 
glisse sur au moins une partie de sa longueur 
dans ledit conduit, dans le sens de la longueur 
de celui-ci, et que dans un etat ou l'element 
tubulaire est fixe par rapport a ladite partie de 
l'autre unite, cet element tubulaire s'etend sur 
au moins une partie de sa longueur dans le 
conduit, en ce que les premiers moyens de 
liaison ont une longueur minimale telle que 
lorsque, vu a partir de l'autre unite, l'element 
tubulaire dans le conduit de cette partie a et€ 
sorti de ce conduit sur ia distance maximale 
admissible, le couplage electrique est toujours 
maintenu ou peut etre etabli, et en ce qu'au 
moins I'une des deux unites presente un 
espace servant a recevoir la longueur exceden- 
taire des premiers moyens de liaison dans le 
cas ou {'element tubulaire a ete entre plus 
avant dans le conduit de ladite partie. 

2. Appareil de correction auditive selon la 
revendication 1, caracterise en ce que l'element 
tubulaire est en materiau flexible. 

3. Appareil de correction auditive selon la 
revendication 1 ou 2, caracterise en ce que 
ladite partie de l'autre unit6 est egalement 
tubulaire. 

4. Appareil de correction auditive selon la 
revendication 1, 2 ou 3, caracterise en ce que 
I'espace est muni d'un arbre autour duquel les 
premiers moyens de correction ont ete 
enroules au moins une fois. 

5. Appareil de correction auditive selon la 
revendication 4, caracterise en ce qu'un ressort 
helicoTdal est dispose sur ledit arbre, en ce que 
I'une des extremites du ressort helicoTdal est 
fixee a une partie fixe de I'unite dans iaquelle 
est pratique I'espace et en ce que l'autre extre- 
mite est fixee aux premiers moyens de liaison. 

6. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, 
caracterise en ce que ledit espace est forme 
dans la premiere unite. 

7. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, 
caracterise en ce que l'element tubulaire est 
fixe par rapport a ladite partie de l'autre unite 
au moyen d'un adhesif. 

8. Appareil de correction auditive selon I'une 
quelconque des revendications 1 a 6, caracte- 
rise en ce que ledit element tubulaire est fixe 
par rapport a ladite partie par serrage, par 
exemple, au moyen d'un ecrou de serrage. 

9. Appareil de correction auditive selon I'une 
quelconque des revendications precedentes, de 
type a profil d'oreille, dans lequel la premiere 
unite a une forme de banane et est congue 
pour etre portee derriere I'oreilie, but dans 
lequel elle est munie d'un crochet, caracterise 
en ce que la premiere unite est ladite autre 
unite et en ce que ladite partie de l'autre unite 
est le crochet de I'appareil de correction audi- 
tive de type a profil d'oreille. 



10. Unite pouvant cooperer avec une autre 
unite pour former un appareil de correction 
auditive, notamment de type a profil d'oreille, 
ledit appareil de correction auditive comportant 

5 un amplificateur et un transducteur electro- 
acoustique, unite comportant 

des moyens de liaison pour coupler le trans- 
ducteur electro-acoustique electriquement a 
I'amplificateur; 

io une borne electrique couplee electriquement 
a I'une des extremites desdits moyens de liai- 
son; 

un element tubulaire dont une extremite est 
couplee a ladite unite et dans lequel est placee 

is au moins une partie desdits moyens de liaison, 
ledit element tubulaire etant concu pour coope- 
rer avec un conduit de l'autre unite de fagon 
que ledit element tubulaire puisse etre glisse 
sur au moins une partie de sa longueur dans 

20 ledit conduit, dans le sens de la longueur de 
celui-ci, lesdits moyens de liaison ayant une 
longueur telle que, lorsque, vu a partir de l'au- 
tre unite, l'element tubulaire dans le conduit a 
ete sorti dudit conduit sur la distance maximale 

25 admissible, it est toujours possible de realiser 
le couplage electrique. 

11. Unite selon la revendication 10, caracte- 
risee en ce qu'elle presente un espace pour 
ranger la longueur excedentaire desdits 

30 moyens de liaison. 

12. Unite selon la revendication 10 ou 11, 
caracterisee en ce qu'elle comporte I'amplifica- 
teur de I'appareil de correction auditive. 

13. Unite selon la revendication 10 ou 11, 
35 caracterisee en ce qu'elle comporte le transduc- 
teur electro-acoustique de I'appareil de correc- 
tion auditive. 

14. Autre unite, pouvant cooperer avec I'unite 
de la revendication 10 pour former un appareil 

40 de correction auditive, notamment de type a 
profil d'oreille, ledit appareil de correction audi- 
tive comportant un amplificateur et un trans- 
ducteur electro-acoustique, autre unite compor- 
tant 

45 un conduit de diametre superieur au diame- 
tre exterieur de l'element tubulaire de I'unite, 
concu pour cooperer avec l'element tubulaire 
de ladite unite de fagon que ledit element tubu- 
laire puisse etre glisse sur au moins une partie 

so de sa longueur dans ledit conduit, dans le sens 
de la longueur de celui-ci; 

une borne electrique pouvant etre couplee 
electriquement a l'autre extremite desdits 
moyens de liaison de I'unite. 

55 15. Autre unite selon la revendication 14, 
caracterisee en ce qu'elle comporte un espace 
pour ranger la longueur excedentaire desdits 
moyens de liaison. 

16. Autre unite selon les revendications 14 ou 
60 15, caracterisee en ce qu'elle comporte I'ampli- 
ficateur de I'appareil de correction auditive. 

17. Autre unite selon la revendication 14 ou 
15, caracterisee en ce qu'elle comporte le trans- 
ducteur electro-acoustique de I'appareil de cor- 

65 rection auditive. 
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